during pregnancy and congenital deformity, cleft palate, and mental retardation of the child. 11 - 13 These investigations, for the most part, were concentrated on intensive study of one form of pathology or one aspect of the process of childbirth, were based on relatively small numbers of patients, or were subject to the usual limitations of retrospective research. To date, there have been no reports in the literature of a prospective, objective study of a sizeable group of normal women in which a number of important factors in pregnancy and childbirth have been studied simultaneously in relation to psychological tension.
Moreover, there have been virtually no objective studies of degree of psychological tension as such throughout the normal course of pregnancy. Some writers believe that there are fairly predictable psychological reactions generally observed at certain times during pregnancy, while others believe reactions to be so highly individual that no generalizations can be made. In the absence of specific data, it is of value to study the normal degree of psychological tension to be expected throughout pregnancy and to determine whether generalizations can be made about its increase or decrease at various gestational periods.
The present investigation, conducted in the Psychosomatic Research Unit of the New York Lying-in Hospital, was designed to determine, by means of a very short battery of projective tests, (1) whether there are any demonstrable differences in degree PSYCHOSOMATIC MEDICINE of psychological tension over the 40 weeks of pregnancy, and (2) whether degree of psychological tension is related to certain clearly measurable aspects of the course of pregnancy-namely, amount of weight gain during pregnancy, length of labor, complications during labor and delivery, and physical status of the child.
Subjects and Method
From April to August, 1959, 235 "normal" pregnant women were tested in the Ante-Partum Clinic of the New York Lying-in Hospital. In order to study general trends in the degree of psychological tension manifested during pregnancy, a single evaluation was made of several carefully t balanced groups of women seen at different periods of pregnancy. This method was chosen to avoid the contaminating effects of memory for repeatedly administered psychological tests which would have occurred had the same patients been retested several times during pregnancy. The design called for the selection of 200 women divided into five groups, 40 to be seen during the last half of the first trimester, 40 during the first half of the second trimester, 40 during the last half of the second trimester, 40 during the first half of the third trimester, and 40 during the last half of the third trimester. Each sample of 40 women was to have the same composition, based on the total distribution of women seen in the clinic over a period of a week, in respect to the factors of parity, previous obstetrical complications, race, cultural background, marital status, religion, age, and education. By using this design, one could have some assurance that any differences found between groups would not be obscured or spuriously exaggerated by a heavy preponderance of one particular type of patient in any one of the groups. Thus, each group of 40 consisted of 2 primiparas with a history of previous gynecological or obstetrical complications, 14 primiparas without complications, 12 multiparas with previous complications, and 12 multiparas without complications. In each group there were 5 Nevoi.. xxni, NO. 6, 1961 groes (12 per cent), 4 Puerto Ricans (10 per cent) and 2 women who were pregnant out of wedlock (5 per cent). The distribution according to religion was roughly comparable from group to group, with a great preponderance of Roman Catholics in each (63 per cent). The average age of all the patients tested was 25.5; no group average differed by more than 0.6. The educational level was computed by counting the years of school attendance in such a way that, for example, completion of high school was equal to 12. The average of all the patients was 11.7, just short of high school graduation, and no group average differed by more than 0.3.
A random selection was secured by having the clerk in charge of the clinic send in the woman whose examination happened to be finished at the time the psychologist was free to test another patient. Almost no identifying information was available to the psychologist at the time of testing, inasmuch as the medical chart was obtained only at the end of the morning. Since selection was, in a sense, blind, 235 women were tested before the requisite number of 200 was obtained to complete the balanced design. Only two women, or less than 1 per cent, refused to participate in the study when it was explained to them; this exceedingly low rate of refusal indicated that there were no special selective factors having to do with patients' willingness or unwillingness to cooperate.
Protective Test
The abbreviated projective test consisted of five cards (2, 7GF, 13MF, 18GF, and 18BM) of the Thematic Apperception Test (TAT) and part of the House-Tree-Person Test (HTP), which took a maximum of 20 min. to administer individually to each patient. She was asked to make up a story about each of the TAT cards, according to the usual instructions recommended by Murray. 9 Her next task was to draw a person, and then a house; if she drew a figure of a man, she was then asked for an additional drawing of a woman.
Index of Psychological Tension
On the basis of previous work with women with functional obstetrical disorders, the investigator had found TAT cards 13MF, 18GF, and 18BM to be especially valuable in eliciting the effects of tension. These three cards were used to provide an index of psychological tension. This general term is being used purposely until more information can be gathered as to specifically what the index measures-whether it be anxiety, pent-up hostility, depressive feelings, etc. Clinical experience would indicate, however, that the index is most nearly a measure of anxiety. One point was awarded for a story consisting of a "pathological" theme in response to any of the three cards. If card 13MF, which depicts a half-clad woman lying on a bed and a man with his arm flung up over his face, produced a theme of illness, sexual relations, or something innocuous such as a husband waking up in the morning, no point was scored; if the woman in the story was perceived as dead, murdered, or raped, one point was assigned. Card 18GF, designed to show two rather ambiguous figures of women with one holding her hand at the other's neck, has been found by the investigator to produce a low incidence of aggressive themes in a sample of several hundred "normal" women. Therefore, if the person was described as holding or helping the other in any way, no point was scored, and a point was awarded only if one woman was perceived as strangling the other. Card 18BM depicts a man standing in an ambiguous position with several hands holding him. If, in the story, the man was being helped in any way, or being restrained by benign forces, no point was given, but a point was scored if he was described as being attacked, captured, or tortured. Thus, the index has a maximum of 3, with "low tension index" referring to scores of 0 or 1, and "high tension index" to scores of 2 or 3.
Card 7GF, an innocuous picture of a woman and a little girl, has never given evidence of being a discriminating card on
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any level, but was included simply to give the patients a more relaxed feeling and reassure them that not all the cards were of a startling and possibly violent nature.
NP Score
Two supplementary measures, in addition to the index of psychological tension, were used. In previous studies of pregnant women, 1 ' 2 perception of the woman in the farm scene on Card 2 as pregnant was directly related to ease of labor and delivery. It would seem to be a plausible hypothesis that women who identify themselves closely with this figure tend to make less use of the mechanism of denial in connection with pregnancy, and that this factor could well be related to degree of tension. "NP score" hereafter refers to not perceiving the woman in the picture as pregnant.
M Score
The other supplementary measure is based on the sex of the first figure drawn by the patient. According to Machover's hypothesis, 6 an individual who is identified with his own sex will draw a like-sex figure first. While there has been little direct experimental substantiation of this hypothesis, 14 the two studies of pregnant women previously mentioned 1 ' 2 did show a relationship between drawing of a woman and ease of labor and delivery. It is at least a reasonable hypothesis that the drawing reflects a woman's sense of identification and that this factor might also be related to psychological tension during pregnancy. "M score" refers to drawing the figure of a man first.
Prediction
An additional measure, to be referred to only in the second part of the study, rep resents the investigator's prediction before the study began. The prediction was made that any woman who obtained a maximum score of 3 on the tension index and did not perceive the woman on Card 2 as pregnant showed an extreme degree of tension GRIMM and would be most likely to have complications of some sort in the process of pregnancy and/or childbirth. Eleven women, or 5 per cent of the total sample, were in this category; they were distributed randomly in terms of any of the variables previously mentioned, including time of pregnancy at which they were tested.
Results

Differences in Degree of Tension Throughout Pregnancy
The first part of the study was based on the sample of 200 women, divided into five balanced groups of 40 each. Table 1 presents the number and percentage of women in each of the groups tested at various times during pregnancy who obtained a high tension index, who failed to perceive the woman on Card 2 as pregnant, and who drew the figure of a man first. It is at once evident that a greater number of women seen during the third trimester obtained scores indicative of disturbance on all three measures than did those tested earlier in pregnancy. The rise in tension index occurred only at the last half of the third trimester; the chi square of the difference between the first four groups together and the last group is 5.2, significant at the .05 level. The difference in NP score between the first three groups and the last two is also significant at the .05 level (chi square = 5.0). It is interesting to note, however, that the assumed tendency toward denial indicated by this score increased at the beginning of the third trimester, not simply during the last half. The chi square of the difference in M score between the first four groups together and the group tested at the latter part of the third trimester is 2.8, significant at the .10 level. Thus, the general level of psychological tension remained fairly constant throughout pregnancy until the occurrence of a significant rise at the last half of the third trimester. The two supplementary measures varied in the same direction.
There were no significant differences between primipara and multipara nor between those with previous gynecological and obstetrical complications and those without. The primipara tended, however, to have a somewhat higher tension index.
An interesting incidental finding was the fact that 44 per cent of all the women in the study who were pregnant out of wedlock drew the man first, in comparison with 19 per cent of those who were married, a difference which is significant at the .05 level. This difference points to the possibility of inadequate feminine identification as one factor in out-of-wedlock pregnancy.
The three measures used appeared to be directly correlated, but the relationships did not reach an acceptable level of significance. Those who, for example, drew a man first, tended not to perceive the woman as pregnant and to have a high tension score. The direct relationship between NP score and tension index was significant between the .10 and .05 level (chi square = 3.2).
Relation of Degree of Tension to Other Obstetric Factors
The second part of the study was based on the total number of patients for whom follow-up data were available, since there was no reason in this case for studying balanced groups. It was found, in addition, that none of the variables for which the groups were equated nor the time of testing affected the relationships under consideration in this part of the study. Only 8 women of the 235, or 3 per cent, did not continue their prenatal care or deliver at the hospital; hence the second part of the investigation is based on 227 patients. Four factors pertaining to the pregnancy were examined in order to determine the degree of relationship between them and the previously described measures of psychological tension. The information was obtained from the medical charts one year after the beginning of the study. The factors are as follows.
Weight gain during pregnancy The hospital forms are kept in such a way that the women could easily be divided into two groups according to whether weight gain was above or below average gain for a woman of her prepregnancy weight and height.
Length of labor For primipara, the average length of first stage of labor was 8 hours; second stage, 40 min.; total, 9 hours. For multipara the average length of the first stage was 6 hours; second stage, 14 min.; total, 6 hours and 50 min.
Complications during labor and delivery The women were divided into two groups -one consisting of 105 who had no complications, the other of 122 women who had complications. These complications included premature rupture of membranes, precipitate labor (less than 3 hours), excessive size of infant (over 4000 gm.), borderline hypertension or mild preeclampsia, the use of forceps upon indication of prolonged second stage or fetal distress, breech presentation, cesarean section, and spontaneous abortion or premature delivery.
Physical status of the child On the basis of the hospital records, the 227 infants were classified into four groups, as follows: (1) those with no evidence of fetal distress during labor and delivery or demonstrable pathology following delivery (126 infants); (2) those showing fetal distress during labor, any indication of delay in breathing, or mild cyanosis (66 infants); (3) those with need for resuscitation, transfer to premature nursery, or any indication of congenital defect (26 infants); (4) those dead in utero at time of delivery or abortion, or within 2 days following delivery (9 infants) .
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The amount of weight gained during pregnancy was significantly related to the tension index. Of those who had a more than average gain during pregnancy, 48 per cent had high tension scores, while only 34 per cent of those who gained less than an average amount of weight had a high tension score. The chi square of the difference, calculated from the frequencies, was 4.0, significant at the .05 level.
There was a significant relationship between length of second stage of labor in multipara and the tension index (chi square = 4.5, .05 level of significance). Of the 18 women whose second stage lasted more than 30 min.-over twice as long as the average for the multipara in this study -61 per cent had a high tension index, as opposed to only 32 per cent of those who had a shorter second stage. There was no relationship between length of labor and the psychological measures for primiparas, nor any between length of first stage or total length of labor and the index for multiparas.
The index of tension did not relate significantly to either the factor of complications during pregnancy nor of physical status of the child. There were, however, a few suggestive results in that those women who had a precipitate labor tended to have lower scores on the tension index and those for whom forceps were used because of lack of progress during the second stage of labor tended to have higher scores.
The NP score and M score did not relate significantly to any of the four variables.
The investigator had designated 11 women as having an extreme degree of psychological tension. Of the entire group, 9 pregnancies eventuated in death of the GRIMM fetus or infant-4 due to early spontaneous abortion, 4 due to prematurity, although the child lived for several hours after delivery; and 1 due to hyaline membrane disease, of which the term baby died a day after delivery. In addition, one infant was found to have a marked congenital deformity, consisting of accessory digits on both hands. Of the 10 women whose infants died or were congenitally deformed, 3 were among the 11 originally predicted as likely to have some difficulties during childbirth because of their extreme degree of psychological tension. One mother had a premature child who died shortly after birth, one had the child with hyaline membrane disease, and one the child with the congenital deformity. Thus 27 per cent of the women in the extreme-tension group had an infant who died or was deformed, while only 3 per cent of the rest of the women had such a child. Direct computation of the probability of occurrence of this distribution 15 indicated that the chances of such a difference resulting on the basis of chance alone were less than 1.5 in 100. The difference is thus a highly significant one.
Discussion
That psychological tension, as measured in this study, is greatest during the last half of the last trimester of pregnancy is not surprising in view of the events impending at that time. Certainly it is observed clinically that the majority of women, regardless of their particular attitudes or characteristic ways of handling anxiety, clearly show their tension and concern about labor and delivery during the immediately preceding weeks. It is noteworthy, moreover, that this rise in psychological tension was the only significant change shown by the group as a whole. This study was designed to measure group trends and to determine what generalizations could be made about pregnant women as a whole. Clinical experience would indicate that not all women react the same way and that there are great individual variations in the amount of tension present at various times during preg-VOL. xxm, NO. 6, 1961 525 nancy. For example, women who have had a number of miscarriages usually manifest the greatest amount of tension during subsequent pregnancies at the time at which they miscarried, rather than at any other. Further research is needed to investigate individual differences in reaction and to study more thoroughly the specific factors entering into the measures of psychological tension being used.
The finding that amount of weight gained during pregnancy related directly to degree of psychological tension also parallels clinical experience. Despite the fact that this hypothesis has often been advanced, survey of the literature indicates that the relationship has not previously been demonstrated to be a statistically significant one.
This investigation offers some evidence that length of labor may in some way be related to degree of psychological tension. Multiparas having an extremely long second stage were found to have a significantly higher degree of tension; those women whose labors were precipitate showed a tendency toward a lower tension index, while those upon whom forceps were used because of lack of progress had a higher one. That tension was not also found to be related to the length of the first stage of labor is surprising. It may well be that this record of time is a more unreliable one, since it depends in part on the patient's report of symptoms experienced before she entered the hospital.
While there was no one-to-one relation between tension and condition of the child, a very significant finding emerged when only the most extreme cases were considered. It may well be that neither the measurements of the degree of psychological tension in the mother nor the measurements of the physical status of the child are fine enough to enable one to find a relationship across the whole range. One can also entertain the hypothesis-and it seems a most reasonable one-that slight or moderate degrees of psychological tension do not have correspondingly slight or moder-ate effects on the child, and that only extreme degrees of tension may adversely affect the child. This hypothesis does not in any sense imply that extremely tense women will necessarily have damaged children, nor the converse. Why the other extremely tense women in the group did not have difficulties, and why many of the less tense did is an unanswerable question in terms of this study. One obvious point is that, at most, psychological tension is only one of many factors affecting pregnancy and childbirth. In addition, much more precise definition of the concept of tension, as well as how it operates, and greater knowledge of individual differences in the ease with which demonstrable physiological effects may be produced are needed. Perhaps, for example, only certain components of the behavior we now loosely refer to as "tension" or "anxiety" can produce such effects, or perhaps particular types of patients are more susceptible to such physiological manifestations. The present study showed only that death or deformity of the infant occurred, to a highly significant degree, proportionately more frequently in the group of extremely tense women than in the group of women not demonstrating such an extreme degree of tension.
In general, this study has succeeded in demonstrating the efficacy of a practical, objective method of measuring tension in pregnant women. The fact that it offers objective substantiation of a number of clinical impressions of obstetricians indicates its promise as both a research tool and as a method of identifying those women who are most likely to encounter obstetrical difficulties to which emotional factors contribute.
Summary
The study was designed to determine (1) whether there are any systematic differences in degree of psychological tension over the 40 weeks of pregnancy, and (2) whether degree of psychological tension is related to certain measurable aspects of pregnancy, labor, and delivery and to the outcome of the pregnancy. Pregnant women were asked to draw a person and to make up stories about five TAT cards. An index of tension was computed.
For the first part of the study, 200 women were tested, 40 at each of 5 different stages of pregnancy. The 5 groups were equated for eight variables. Those in the last half of the last trimester had a significantly higher index of tension than did those tested earlier in pregnancy. Further research is needed to determine the extent of individual differences.
For the second part, the test records of 227 pregnant women were analyzed. There was a significant positive relationship between index of tension and (1) amount of weight gained during pregnancy and (2) length of second stage of labor of multiparas. Psychological tension was not found to relate in other ways to length of labor, nor to complications during labor and delivery or physical status of the child. However, a small group of women (randomly distributed as to time of pregnancy at which they were tested), who showed an extreme degree of psychological tension, had a significantly higher incidence of infants who died or were deformed than did those women manifesting less psychological tension.
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